GUI DANCE!
CAPTOPRI L TABLETS
| N VI VO BI OEQUI VALENCE

AND | N VI TRO DI SSOLUTI ON TESTI NG

| NTRCDUCTI ON

A Cinical Usage/ Phar macol ogy

Captopril, an antihypertensive, inhibits the enzyme
whi ch converts angiotensin |, a relatively inactive
decapeptide, to angiotensin Il, a potent endogenous

vasoconstrictor substance. This enzyne, angiotensin
converting enzyme, or ACE, is a peptidyldipeptide
car boxy hydrol ase (1).

The recommended initial dosage for treatnent of
hypertension is 25 ng bid or tid. This can be
increased to 50 ng bid or tid after one or two weeks if
the lower dose is ineffective. Doses of captopri

hi gher than 50 ng bid are recommended only wth
concomtant admnistration of a thiazide diuretic (2).

Captopril is narketed by E R Squibb & Sons, Inc.,

under the trade name Capoten R in scored oral tablets of
12.5, 25, 50, and 100 ng. Inactive ingredients are
mcrocrystalline cellul ose, corn starch, |actose, and
stearic acid (2).

B. Chem stry

1 This statenent, prepared by the D vision of Bioequivalence in the
Cfice of Generic Drugs, is an informal communication under 21 CFR 10. 90(b) (9)
that represents the best judgment of the Dvision at this time. This statenent
does not necessarily represent the fornmal position of the Center for Drug
Eval uati on and Research, Food and Drug Adm nistration, and does not bind or
otherwi se obligate the Center for Drug Eval uati on and Research, Food and Drug
Adm nistration, to the views expressed. For further infornation about this
gui dance, contact the D vision of Bioequival ence, (fice of Generic Drugs, 7500
Standi sh Pl ace, Metro Park North, Rockville, M 20855 (Phone: 301-295-8290;
Fax: 301-295-8183).



The chem cal name of captopril is (S)-1-(3-mnercapto-2-
nmet hyl - 1- oxopropyl )-L-proline. Its chemcal formula is
CGH:NG,S, and its nol ecul ar weight 217.28. Captopri

is awite to off-white crystalline powder which is
soluble in water (approxinmately 160 ng/m), nethanol,
and et hanol and sparingly soluble in chloroformand
ethyl acetate (3). The chemcal structure of captopri
is given bel ow

Capt opri |

Phar macoki neti cs

Fol  owi ng oral admni strati on, approxi mately 60-75% of
the dose of captopril is rapidly absorbed fromthe
gastrointestinal tract in fasting healthy adults or
hypertensive patients. Peak bl ood | evels of unchanged
captopril occur about one hour after oral
admnistration (2,4). Areas under the concentration-
tinme curve and nmaxi num bl ood concentrations after
single oral doses of captopril appear to be dose-
related over a range of 10 to 100 ng (5).

Approxi mately 25-30 percent of the drug in the systemc
circulation is bound to plasnma proteins. Because the
presence of food in the @ tract is reported to reduce
absorption of the drug by 30 to 40 percent, captopri
is labeled to be dosed one hour before neals. Bl ood
pressure reduction is usually maximal 60 to 90 m nutes
post-dose. The elimnation half-life of captopril is
reported to be about two hours.

About hal f the absorbed dose of captopril is rapidly
met abol i zed, mainly to captopril-cysteine disulfide and



to the disulfide diner of captopril. Captopril and its
netabolites are excreted in the urine. Renal excretion
of unchanged captopril occurs via tubul ar secretion.

In patients with nornmal renal function, nore than 95
percent of the absorbed dose is excreted in the urine
in 24 hours. About 40-50 percent of the drug excreted
in the urine i s unchanged captopril

1. I N VI VO Bl OEQUI VALENCE STUDY?
A. Product I nformation

1. FDA Desi gnated Reference Product: Capoten R
Tabl ets, 100 ng (Squi bb)

2. Batch size: The test batch or |ot nust be
manuf act ured under producti on conditions and nust
be of a size at least 10%that of the |argest |ot
pl anned for full production or a m ni mum of
100, 000 units, whichever is |arger.

3. Pot ency: The assayed potency of the reference
product should not differ fromthat of the test
product by nore than 5%

B. Type of Study Required

1. A singl e-dose, random zed, two-period, two-
treat ment, two-sequence crossover study under
fasting conditions conparing 100 ng doses of the
test and reference products is required.

C. Recomended Prot ocol for Conducting a Single Dose
Bi oequi val ence Study Under Fasting Conditions

(bj ective: To conpare the rate and extent of
absorption of a generic formulation with that of a
reference formul ati on when given as equal | abel ed
doses.

Design: The study design is a single dose, two-
treatment, two-period, two-sequence crossover with a

2 The sponsoring firmis advised that an I nvestigational New Drug
Application (IND) filing may be required if dosing | evels exceed those
recommended in the official labeling. Please refer to 21 CFR 312. 2,

320.31(b) (1).



one-week washout period between Phase | and Phase |

dosi ng. An equal nunber of subjects should be randomy
assigned to each of the two possi bl e dosing sequences.
Before the study begi ns, the proposed protocols should
be approved by an institutional review board.

Facilities: The clinical and anal ytical |aboratories
used for the study should be identified along with the
names, titles and curriculumvitae of the nedical and
scientific/anal ytical directors.

Sel ection of Subjects: The sponsor should enroll a
nunber of subjects sufficient to ensure adequate
statistical results. It is recomrended that a m ni num
of 24 subjects be used in this study. Subjects should
be healthy mal e vol unteers aged 18 to 50 years and

w thin 10%of ideal body weight for height and build
(Metropolitan Life Insurance Conpany Statistica

Bul letin, 1983). Subjects should be selected on the
basi s of acceptabl e nedical history, physical
examnation, and clinical |aboratory test results.

Subj ects with any current or past medical condition
which mght significantly affect their pharnmacokinetic
or pharmacodynam c response to the admni stered drug
shoul d be excluded fromthe study. Witten, informed
consent nust be obtained fromall study participants
before they are accepted into the studies.

Procedures: Follow ng an overnight fast of at |east 10
hours, subjects should be given a single 100 ng dose of
the test or reference product with 240 m of water.

Subj ect bl ood pressure and pul se rate shoul d be

nmeasured i medi atel y before drug adm ni stration (pre-
dose) and at 0.5, 1, 1.5, 2, 3, 4, 6, and 8 hours post-
dose.

Restrictions: Study vol unteers shoul d observe the
follow ng restrictions:

a. VWt er nmay be al |l owed except for one hour before
and after drug adm nistration when no liquid
shoul d be permtted other than that needed for
drug dosi ng.

b. Subj ects should fast for at |east four hours after
admnistration of the test or reference treatnent.
Al neals should be standardi zed during the study.



C. No al cohol or xant hi ne-contai ni ng foods or
bever ages shoul d be consuned for 48 hours prior to
dosing and until after the last blood sanple is
col | ect ed.

d. Subj ects shoul d take no Rx nedi cati ons begi nni ng
two weeks and no OIC nedi cati ons begi nni ng one
week before drug admnistration and until after
the study is conpl et ed.

Bl ood Sanpl i ng: Venous bl ood sanpl es shoul d be

coll ected pre-dose (0 hours) and at 0.25, 0.5, 0.75, 1,
1.25, 1.5, 1.75, 2, 2.5, 3, 3.5, 4, 45 5, 6, 7, 8,
and 10 hours post-dose. Wole bl ood or bl ood pl asnma

may be used for the assay. In either case, the bl ood
sanpl es should be chemcally stabilized i medi ately
after collection (see below. |If plasma is to be

assayed, it should be separated pronptly fromthe
stabilized whol e bl ood. The whol e bl ood or bl ood

pl asma sanpl es should then be i medi ately frozen until
assayed. Follow ng a m ni num one-week washout peri od,
subj ects shoul d begi n the second phase of the study.

Anal ytical Methods: Captopril should be nmeasured in an
appropriate biological matrix such as whol e bl ood or
bl ood pl asna. Several assay nmethods are avail abl e
(6,7,8). The nethod chosen should be validated to
denonstrate adequate sensitivity, specificity,
linearity, recovery, and accuracy and precision (both
within and between days). Because the thiol group of
captopril is readily oxidized, a chemcal stabilizer
nmust be added to the bl ood sanples i mredi ately after
collection. Stability of the sanples under frozen
storage conditions, at roomtenperature, and during
freeze-thaw cycles, if appropriate, should be
determned. Chromatograns of the analysis of the
unknown sanpl es, including all associated standard
curve and QC chronatograns, should be submtted for
one-fifth of the subjects, chosen at random The
sponsor should justify the rejection of any anal yti cal
data and provide a rationale for selection of the
reported val ues.

Statistical Analysis of Pharmacokinetic Data: See
D vision of Bi oequival ence Quidance, "Statistica
Procedures for Bi oequival ence Studies Using a Standard
Two- Tr eat nent O ossover Design.”



Cinical Report and Adverse Reactions: Subject nedica
hi stories, physical examnation reports and al

i nci dents of possible adverse reactions to the study
formul ati ons shoul d be reported.

Retention of Sanples: The |aboratory conducting the
bi oequi val ence testing should retain an appropriately
identified reserve sanple of the test product and the
reference standard used to perform an in vivo

bi oequi val ence study for approval of the application.
Each reserve sanpl e shoul d consi st of at |east 200
dosage units. For nore information on retention of

bi oequi val ence sanples, please refer to CFR 21, 320. 32.

[11. I'N VITRO TESTI NG REQUI REMENTS
A Di ssol ution Testing

Conduct dissolution testing on 12 dosage units of the
test product versus 12 units of the reference product.
The bi ostudy | ots should be used for those product
strengths tested in vivo. The follow ng dissolution
nmet hod and tolerance is official in USP XXIl and is
recommended for this product:

Appar at us: USP XXI'| Apparatus 1 (Basket) RPM
50

Medi um 0.1 N HCL

Vol une: 900 m

Sanpl i ng Ti nes: 10, 20, 30 mnutes

Tol erance (Q: NLT 80% (Q in 20 mnutes

Anal yti cal : U V. abs. @ca. 212 nm (USP XXl I)

The percent of |abel claimdissolved at each specified
testing interval should be reported for each individua
dosage unit. The nean percent dissolved, the range
(hi ghest, lowest) of dissolution, and the coefficient
of variation (relative standard devi ati on) shoul d be
report ed.

B. Content Uniformty Test
Content uniformty testing on the test product lots

shoul d be performed as described in USP XX |

' V. WAI VER REQUI REMENTS



Vi ver of in vivo bioequival ence study requirenents for
the 12.5, 25, and 50 ng strengths of the generic

product nmay be granted per 21 CFR 320.22(d)(2), provi ded
both of the follow ng conditions are net:

1. The | ower strengths are proportionally simlar in
both active and inactive ingredients to the 100 nyg
strength, which has been denonstrated to be
bi oequi val ent to the reference product in vivo.

2. The 12.5, 25, 50, and 100 ng strengths of the
generic product meet the dissolution testing
requi renents.
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